Introduction
Female frogs tested in two-choice phonotaxis experiments consistently show a preference for louder advertisement calls (RYAN, 1985; SCHWARTZ, 1986; GERHARDT, 1987; ARAK, 1988 : HOGLUND & ROBERTSON, 1988 . In several species there is also evidence that call intensity is positively correlated with body size (e.g. GERHARDT, 1975; PASSMORE & TELFORD, 1983) . Researchers have often assumed that larger males are of better 2) Corresponding author; e-mail: phil@gecko. biol.wits.ac.za 4) We thank J. NEL for producing the sequence controller; and Patricia BACKWELL, Rob VEALE and several anonymous referees for constructive comments on earlier drafts of this work. PJB and NIP were funded by the FRD (South Africa) and the CBRG, University of the Witwatersrand. MDJ was funded by the FRD and the Rhodes Trust (Oxford).
'quality' than smaller males (but see SEMLrTSaH, 1994) . It has therefore been suggested that a female preference for louder calls could be an adaptive trait allowing them to mate with larger males (reviewed in ARAK, 1988 ). There are, however, two problems with this interpretation. First, females may not be actively seeking out the loudest males in the population, but simply moving up a sound gradient (ARAK, 1988) .
Although there is debate on the usefulness of the concept of 'passive attraction' (e.g. SULLIVAN, 1989; MAYNARD SMITH, 1991) , in this case it has an unambiguous meaning. 'Passive attraction' occurs if females do not take into account the distance between themselves and potential mates, but simply approach the male whose signal is loudest at the point where they are (PARKER, 1983) . In Bufo calamita, for example, females in phonotaxis experiments preferentially chose the louder of two stimuli when speakers were equidistant from the female release point. No preference was exhibited, however, when the position of the loudspeakers was manipulated so that the calls had the same intensity at the release point (ARAK, 1988) . A potential mechanism females could use to determine their distance from males is to calculate the relative intensity of different frequencies in the call. Higher frequencies attenuate more rapidly than lower frequencies, so the ratio of the amplitude of high to low frequencies will decrease as distance increases (GERHARDT, 1976) .
Second, the ability of females to discriminate between calls differing in intensity may only be possible in the comparatively simple situation of a two-choice phonotaxis arena. Increasing the complexity of the choice by increasing the number of speakers (GERHARDT, 1987) , or by adding background noise (SCHWARTZ & GERHARDT, 1989) may reduce the ability of females to choose louder calls. Whether this occurs or not will depend on the ability of the species in question to separate out conspecific calls from background noise. For example, in B. calamita there is a large male mating advantage which appears to be related to the greater intensity of larger males' advertisement calls (ARAK, 1983 (ARAK, , 1988 ).
Here we investigate female preferences based on call intensity in the painted reed frog, Hyperolius marmoratus. We show that female choice in two-choice and four-choice experiments differs significantly, but depends on the variation in call intensities offered in the four-choice experiments.
